Aim: Retrospective analysis of the prescribing practice and cost of ambulatory treatment of hypertension and its common complications -heart failure, sequelae of cerebrovascular disease, and angina pectoris.
INTRODUCTION
High blood pressure is the most common chronic medical problem and hypertension is an important public-health challenge world-wide. Overall, 26.4% of the adult population in 2000 had hypertension and it is expected that 26.1% of women, and 29.2% of men will have this condition by 2025 year worldwide (1) . In Europe the hypertension was found to be more prevalent than in USA and Canada and poor controlled (2) (3) (4) (5) . Hypertension is a major global economic burden because of an increased risk for cardiovascular events and inadequately controlled high blood pressure raises the medical, economic, and human costs.
Age-standardized mortality rate for cardiovascular diseases is 554.0 per 100,000 Bulgarian population (6) and hypertension is the leading cause for death (108.1 per 100, 000) (7) and its complication leads to age-standardized annual event rate from 915 to 30 per 100, 000 people all over the world (8, 9) . The high social and medical importance of hypertension underlines the economic impact of the therapy of hypertensive patients at national and international level.
There have not been found studies on the cost of hypertension therapy in Bulgaria and this stimulated us to perform the current study. In 2004 the National Health Insurance Fund published information that the hypertension is one of the leading 10 diagnoses accounting for near 20 million € expenditures per year. Till then no such information was publicly available (10) . In addition to the cost analysis we also want to explore the impact of the hypertension medication therapy. The problem is important from the point of view of the financing institutions in order to make them understand the variables influencing the changes in the hypertension therapy cost.
The costs for antihypertensive drugs in France are calculated as 258 € per patient per year and will further increase (16, 17) . In UK the monthly costs of the antihypertensive drugs was found £23.44 (18) . The hypertension expenditures in Italy represent 42.7% of total expenditure for medicines, followed by cost for hospital admission (28.4%) (19) . In Latin America the amount allocated for hypertension in 2007 was estimated at US$ 2,486,145,132 that is 6% to 8% of the total health budget (20) .
If only drug acquisition costs are considered, there are marked differences among antihypertensive drug classes (21) . Total costs for management of hypertension of elderly patients depend on therapeutic class (22) . The medical and human costs of treating preventable conditions such as stroke, heart failure, and end-stage renal disease could be reduced by appropriate antihypertensive treatment (23) , and patient's switch from a previous antihypertensive class is an important factor (24) .
There are some published studies examining the costs for using certain therapeutic groups. The thiazide diuretics alone or in combination remained the most commonly prescribed drugs in 56% of all patients in Nigeria (25) . The prescribing of calcium channel blockers, and ACE-inhibitors was found 51% and 24% respectively (26) . Pharmacoeconomic analyses have confirmed the cost effectiveness of conventional hypertension therapy, usually involving diuretics or β-blockers, compared with the new strategies (27) . The currently preferred pharmacological treatment options for hypertension are the angiotensin-converting enzyme inhibitors, whilst β-blockers provide other-line treatment options for hypertension (28) . Some authors consider that β-blockers should not remain the first choice in the treatment of primary hypertension (29) .
Different cost models have been built for the evaluation of the variations in the treatment approaches. Lloyd A, et al. create a burden-of-disease model and estimated that in the UK in general 16 million adults have blood pressure in the range 140/90−160/95 mm Hg and above, and that 58,000 major cardiovascular events per year occur in these patients (3) . The achievement of target blood pressure will reduce the expenditures by pound 97.2 million per year at 2000/01 prices. Hansson L. et al. estimated the burden of failing to achieve targets for blood pressure control in France, Germany, Italy, Sweden and the UK by constructing a cost of illness model and estimated that 1.26 billion € could be spared if hypertension management did achieve blood pressure targets (4). Flack JM. et al. develop a model to estimate the number of cases and costs of myocardial infarction, stroke, and congestive heart failure and discover that inadequate control result in 39,702 cardiovascular events and 8,374 deaths, thus leading to $964 million direct medical expenditures (30) .
It is undoubtful that the changes in prescription patterns have tremendous impact on hypertension cost as well as on the other health care resources (31) . However often physicians did not adhere to guidelines when initiating treatment of patients with co-morbidities (32) .
In summary the cost of hypertension and its complications differs among the countries and prescription practice is one of the important factors. Modeling the influence of the hypertension therapy with respect to its cost allows us to analyze simultaneously the effect of prescribing differences and complexity of the therapy on the hypertension cost. We did not find such a study for the Bulgarian therapeutic practice and this stimulated our interest in the topic.
GOAL AND STUDY QUESTIONS
The aim of this study is to analyze the relation among the prescribing practice and the cost of ambulatory treatment of arterial hypertension and its common complications in Bulgaria. Discussed are the following study questions: • Is the hypertension prescribing practice consistent with the treatment guidelines? • What is the burden of hypertension cost for the population and third party payer?
MATERIALS AND METHODS
The study is a retrospective analysis of the ambulatory prescriptions for hypertensive patients from the point of view of patients and health insurance fund for one year time horizon.
Prescribing Practice Analysis
To analyze the prescribing practice a prescription sample size was determined to satisfy the values for α 0.05 and a study power of 0.80. The size of 250 prescriptions per diagnosis satisfies the stated criteria. The 3,240 reimbursable prescriptions were retrospectively collected in 3 geographically representative urbanized regions in Bulgaria covering near 40% of the population of the country in 2006 year. Out of approximately 1,000 pharmacies 100 allocated in different geographically representative areas of the observed regions were selected for search in databases in order to collect prescriptions with conditions meeting definition of the International classification of diseases (ICD) (33), as follows: hypertensive heart disease and essential hypertension (ICD codes І.10; І.11); heart failure (ICD code І.50); sequelae of cerebrovascular disease (ICD code І.69), and unstable angina pectoris (ICD code І. 20). Out of the collected 3,240 prescriptions, 2,106 (65%) were those for hypertension and 1,134 (35%) for its common complications, as follows: 300 prescriptions for heart failure, 361 for sequelae of cerebrovascular disease, and 473 for angina pectoris ( Table 1 ). The prescriptions were systematized and analyzed according to the complexity of the therapy -monotherapy, ditherapy, and therapy with 3 medicines ("threetherapy"), as well as frequency of the prescribed medicines as therapeutic class; INN; and trade name.
Prescription Cost Calculation
For every particular medicine the officially published price to be reimbursed and co-payment contribution was gathered (34). Within the prescription sample we calculated the relative share, as percentage and probability, of the prescribed trade names of medicines for every disease under consideration. To match the differences in the probability of prescribed trade names and respective prices the weighed monthly cost per prescription was calculated by using the following formula: where: WMC -weighed monthly cost q 1, 2… ,, i -quantity prescribed for the monthly therapy; c 1, 2…, i -corresponding unit reimbursement price; p 1, 2…, i -probability of prescribed trade name as share of the prescription sample. where "i" is the serial number of the trade name prescribes (for example if there are 5 trade names the i=5).
The same calculation was repeated for the co-payment.
Modeling the Costs of Ambulatory Therapy
The "decision tree model" (TreeAge Pro 2007; TreeAge Software, Inc., Williamstown, Massachusetts) was build corresponding to the complexity of the therapy, probability of the observed complications and weighed monthly cost of the therapy (Fig. 1) .
The starting point in the "decisions tree" is the presence of hypertension and complications. The first chance node refers to the probability of having hypertension alone or the observed complications occurrence. The second chance node represents the complexity of the hypertension therapy, as defined by the number of prescribed medicines per prescription. For the hypertension with complication the second chance node presents the probability values of the observed 3 types of complications and the third chance nodes are presenting the probability of the complexity of the therapy for complications. At the end of the model was inserted the weighed monthly reimbursement cost per patient or per health insurance fund in Euro and expected model cost was calculated by multiplying the weighed monthly cost with the probability of being on particular therapy and summarizing for every branch of the decision tree (35) .
Sensitivity Analysis
To examine the influence of the complications and weighed monthly cost on the ambulatory hypertension cost we performed a one way sensitivity analysis by varying the weighed monthly cost and probability of the hypertension and its complications within the ±30% interval. 
RESULTS

Results of the Prescribing Practice Analysis
The distribution of prescriptions according to the disease code shows that 35% of them are for the observed complications. The cardiac complications lead with 15% angina pectoris and near 9% heart failure. Sequelae of cerebrovascular disease are the second complication with 11% among the collected prescriptions (see Fig. 1 , Table 1 ). For the hypertension patients 1,297 prescriptions include one medicine (61%), while 647 include two medicines (31%) and only 8% of the observed patients were treated with three medicines (162 prescriptions).
It is necessary to note that according to the existing reimbursement rules no more than 3 medicines could be prescribed per patient per diagnosis for a monthly therapy and that every prescription is only for one diagnosis. Prescriptions with one medicine were found in 67% of patients with angina pectoris, 66% with sequelae of cerebrovascular disease and 64% for heart failure. The relative share of the di-therapy is on average 25.5% (range 25%-31%) among all the prescriptions, while the therapy with three medicines have been observed in 10% (8%-11%) of the prescriptions on average (see Table 1 ).
According to the therapeutic class the ACE inhibitors have been prescribed in 41% of all prescriptions for hypertension, followed by β-blockers (19%), Ca channel blockers (16%), diuretics (15%) etc. (Fig. 2) . Among the ACE inhibitors enalapril was prescribed in 68% of all prescriptions, followed by perindopril (10%) and trandalopril (9%). All other authorized for sale ACE inhibitors as lisinopril, ramipril and fosinopril accounts for the rest 13%. The second choice in the hypertension therapy is the combination with diuretic. The combinations of enalapril and dehydratin have been observed in the 38% of all prescriptions. ACE inhibitors and Ca channel blockers were prescribed less frequently, mainly as combination of enalapril and nifedipine (28%), and then follows combination of metoprolol and indapamid (12%). Therapy with 3 medicines includes β-blocker or Ca channel blocker prescribed with ACE inhibitor and diuretic, respectively in 35% and 28% of all prescription. The relatively new therapeutic groups recommended for hypertension therapy as AT 2 blockers and α 1 blockers have been prescribed in a limited number of prescriptions (1%-4%). The prescribed fixed dose combinations among the reimbursable prescriptions have not been found because they are not included in the reimbursement list.
Analysis of prescriptions for the observed hypertension complications has not revealed so strongly leading therapeutic group as first choice therapy (Fig. 3) . Vasodilatators (ATC N06BX) were prescribed in 21% of the prescriptions followed by antianginous (ATC C01DA) drugs (18%), β-blockers (ATC C07AA 13%), АСЕ-inhibitors (ATC C09AA -10%) etc. Among the prescriptions for heart failure the classical combination of diuretic and cardiac glycosides were preferred in almost 85% of all cases. For sequelae of cerebrovascular disease therapy vasodilators and nootropic agents were the preferred di-therapy, and the addition of anti agregants to them was found to be the classic approach for the three-therapy. The therapy of angina pectoris relies mainly on combination of Ca channel blocker and antianginous agent, or ACE-inhibitor, diuretic and antianginous agent (Fig. 3) .
Results of the Calculation of the Weighted Monthly Cost of Hypertension Therapy
The variations in the prescribing habits, as well as the differences in the prices of the prescribed medicines leads to the different structure of the weighed monthly cost of analyzed diagnoses as presented in Table 1 .
Hypertension weighted monthly monotherapy cost was near 5 €, ditherapy was near 9 and therapy with 3 medicines was found to be near 13 €. The most expensive to treat are the sequelae of cerebrovascular disease therapy (10 € for monotherapy, 21 for di-and 23 for the three-therapy), followed by angina pectoris, hypertension without complications and heart failure.
It was observed that the reimbursed part of the cost of all diseases account on average for 40% (29%-42%). The reimbursed part increases when the therapy becomes more complicated. Also it was observed that in case of di-and/or "three" therapy there was a tendency for inclusion of lower price products that lead to the overall decrease in the weighted monthly cost of therapy.
Modeling the Cost of Hypertension Therapy from the Patient and Insurance Institution Point of View
After inserting the probability of having prescription for either hypertension or some of the observed complications and their weighed monthly therapy costs the model calculated the expected cost of hypertension alone according to the probability of mono-, di-and three-therapies, as well as the cost of every particular complication according to the complexity of the therapy, and their probabilities. Then the total model expected cost of having hypertension with or without any of the complication was calculated based on the probabilities of their appearance within the prescriptions sample.
For one patient the expected cost of hypertension alone is 6.90 € per month according to the prevalence of the complexity of therapy and weighted monthly cost of prescribed medicines. Considering the complexity of the therapy the monthly model expected cost of angina pectoris is 11.84 €; 13.58 € costs the therapy of sequelae of cerebrovascular disease, and 5.37 € is the cost of heart failure. The expected cost of the second chance node of having complications is 10.71 €.
Variety of the co-payment exists in the reimbursement drug list (34) for the medicines prescribed for therapy of hypertension and its complications. Because of that the expected cost of the A C
E i n h i b i t o r s
Therapeutic class reimbursable part of the hypertension cost was calculated separately. The reimbursed part of the hypertension cost alone according to the model is 44% (3.04 € out of 6.90 €). For the observed complications, as well as for the whole second chance node the reimbursed part is 51%. Thus for hypertension and complications the reimbursed part is 47% (3.90 out of 8.23 €). There are around 1.5 million patients with hypertension in Bulgaria (36) . If the prescribing patterns and complexity of the therapy follows the same tendency as described by the model the total cost of hypertension will be 148 million € per year including the complication therapy cost.
Sensitivity Analysis
To match the differences among the medicines prices and the theoretical possibility to have any of the observed complications interval for the sensitivity analysis was established a ±30% around the WMC and probability of complication appearance (Table 2 ) (35) . From the one-way sensitivity analysis it is evident that the changes in the medicines prices that could lead to the increase or decrease in the weighted monthly cost have a greater impact on the total model cost of hypertension and its complications (model cost in a base case is 8.23 and is varying among 10.70 and 5.76 €). By varying only the probability of having or not complication the total model cost did not change significantly (model cost in a base case is 8.23 and is varying among 8.98 and 7.49 €).
DISCUSSION
This is the first ever study that is modeling the hypertension cost for the Bulgarian therapeutic practice which is influenced by the prescribing habits, complexity of the therapy and probability of complications appearance. The model could be used by the financing institutions for further analysis of the influence of hospitalization, or other factors influencing the hypertension cost. The model that was created is based on the prescribing habits probability and possibility of choice of particular medicines in the therapy of hypertension and its common complications.
The model is just an illustration how to present and calculate in a simple way the cost of therapy.
Considering the stated study questions the results from our study could be discussed from different points of view.
In our study the ACE inhibitors prevail in the hypertension therapy and this corresponds with some of the suggestions made by Gerbrandt (37) . Because the ACE inhibitors are the relatively homogeneous group in terms of efficacy and time course of action, we consider that their wider usage as first line therapy is mainly due to their lower cost (38) . In this study we observed that usage of well established old generics and classic thiazide diuretic prevails. Further analysis should be done on the gap in total treatment cost associated with older versus newer antihypertensive drugs (39) .
The higher prevalence of monotherapy, especially for hypertension is partly in contradiction with the therapeutic guidelines but it might be due to diagnosing the earlier stages of disease, or factors connected with the patients' compliance that have not been studied.
The calculation of the weighted monthly cost for the hypertension therapy and its complication shows that there is a tendency towards low priced drug prescribing, as well as generic prescribing whenever such an option exists. This might be explained not only by the generic drug oriented policy but also by preferences of the health insurance institution. The conclusion is partly true for the therapy of the complications. It is noted that the level of reimbursement is very low and the burden of hypertension for the patients is very high but the reimbursement increases when the therapy becomes more complex and expensive and that is a positive finding, regarding the health insurance policy.
Our study shows that the cost of sequelae of cerebrovascular complications was higher, followed by the cost for angina pectoris therapy, probably due to the seriousness of this condition. Investing in their ambulatory therapy might lead to the decrease in the health care resource utilization and hence future hospitalization cost.
The appropriateness of the hypertension therapy should be carefully reviewed by the national health authorities, not only from the point of view of the relevance to the therapeutic guidelines but also from the point of view of sufficient financing at the primary level, because it might have a positive impact on the other health care sectors. There are some expert opinions that near 400,000 hypertonic patients did not received adequate treatment or did not receive treatment at all (40) . At the population level, severe hypertension leads to considerable losses in terms of years of life lost, years of work lost, and costs, but the overall impact of mild hypertension is much more limited. That's why the analyses of the ambulatory therapy of hypertension and its complications are important for the health institutions because they provide the arguments for strengthening the control on prescribing practice and changes in the financing. At last the study provides evidences that the changes in the medicines prices, that are affecting the weighted monthly costs, influenced the hypertension cost to a greater extent than the complexity of the therapy. It could be a result of the high sensitiveness of the population and market towards the prices of the medicines. By trying to estimate the economic burden of hypertension and hypertension-related diseases at ambulatory level we made a first step in providing information for evidence-based cost containment measures or policy decisions at ambulatory level.
Limitations
The study possesses some main limitations. By focusing only on the reimbursable prescriptions we miss the medicines and respectively the patients that are using fixed dose combinations or other medicines that have not been reimbursed during the observed period. This might have an impact on hypertension cost because pharmaceutical companies are having lower prices for the combinations but no information was found on relative share of the prescribed combinations. We also recognize that the observed complications could be due to other reasons than hypertension. To overcome this limitation was determined such a big interval for the sensitivity analysis. It covers the variety of pricing approaches and the price differences among the generic and original products, as well as mono-and combination products.
The second limitation is the usage of the prescriptions as a main source of information. There is a possibility for some patients to use not only one pharmacy and thus we could miss the whole picture for those patients. This is the reason also for the third limitation. We assume that the patients are not changing their therapy for one year and did not change the pharmacies when we calculate at the end the expected yearly cost.
Limits stated by the insurance fund to prescribe only three medicines per patient per ICD code could also affect the overall treatment practice but they are valid for all the cases.
CONCLUSIONS
Hypertension is a costly disease alone or due to its complication for patients and third party payers at the ambulatory level in Bulgaria. The study confirms the results of similar analysis in other countries that the ACE inhibitors have become a first line choice for hypertension therapy mainly due to their lower price in our case as well. It was found that the level of reimbursement is very low and the burden of hypertension for the patients is very high but the reimbursement increases when the therapy becomes more complex and expensive that is a positive finding, regarding the health insurance policy. The sensitivity analysis reveals that the changes in the prices of medicines affect more the overall ambulatory hypertension cost than the complexity of the therapy and its complications.
Inclusion of the probability of common complications in the calculations of the ambulatory hypertension cost is important for clarifying their impact on the health care expenditures. This study is the first step in providing information for evidence based cost containment measures or policy decisions at ambulatory level in Bulgaria. o Road traffic accidents can be prevented through speed management (for example, creating low-speed zones in urban settings, setting speed limits according to road type); strictly enforcing drink-driving laws that limit blood alcohol concentration to 0.05 g/dl with lower limits for young or novice drivers); increasing the wearing of good quality helmets, and increasing the use of seat-belts.
o Sexual and reproductive health can be improved by ensuring that young people receive sexuality education, have access to condoms and other contraceptives, safe abortion to the full extent of the law, antenatal and obstetric care, HIV testing and counselling, and HIV/AIDS care and treatment.
o Violence and suicide can be prevented by ensuring that young people have access to life skills training; promoting positive parental involvement in the lives of young people, reducing the use of alcohol by young people, and reducing their access
ROAD ACCIDENTS, SUICIDE AND MATERNAL CONDITIONS AMONG LEADING CAUSES OF DEATH IN YOUNG PEOPLE
to lethal means (including firearms, knives, pesticides and sedatives).
o The immediate and long-term consequences of injuries and violence can be significantly reduced by improving access to effective community-level care and emergency medical care, and providing treatment and support for young people exposed to child abuse, youth violence, and sexual assault. 
